SUMMARY This report describes a spectrum of M-mode and cross-sectional echocardiographic abnormalities in eight patients with infective endocarditis ofthe tricuspid valve. The M-mode echocardiogram of the tricuspid valve was abnormal in all but one patient in whom abnormal echoes were seen anterior to the tricuspid valve, in the right ventricular cavity and right ventricular outflow tract. Six patients had shaggy echoes on the tricuspid valve; and one patient showed multilayered echoes on the tricuspid valve which resembled a right atrial myxoma. Irregular diastolic fluttering of the tricuspid valve, indicative of ruptured chordae tendineae, was noted in three patients.
Several reports have outlined the usefulness of echocardiography in the diagnosis of infective endocarditis of the aortic and mitral valves (Dillon et al., 1973; DeMaria et al., 1975; Wray, 1975) . Though echocardiographic diagnosis of tricuspid valve endocarditis has been described, the spectrum of abnormalities that may be seen on the echogram in this condition has not been clearly delineated (Lee et al., 1974; Kisslo et al., 1976a; Andy et al., 1977; Thomson et al., 1977) . This report describes a variety of M-mode and cross-sectional echocardiographic findings that were observed in patients with infective endocarditis of the tricuspid valve.
Subjects and methods
Echocardiography was performed on eight patients with clinical and bacteriological evidence of infective endocarditis. Six patients gave a history of intravenous drug abuse. The source of infection in the other two patients was an infected antecubital cut-down site, and an infection after an operation on the large bowel, respectively. A grade 2-3/6 systolic murmur was heard at the left sternal border in five patients, only one of whom had the characReceived for publication 1 February 1979 teristic jugular venous pulse and hepatic pulsations suggestive of tricuspid regurgitation.
The diagnosis was confirmed at the time of operation in two patients whose infection was resistant to antibiotic therapy. In one patient a large finger-like vegetation was removed without damage to the tricuspid valve, and the other had excision of the tricuspid valve.
M-mode echocardiography was performed on all patients, using an Ekoline 20 ultrasonoscope, a 2-25 MHz, 0 5 inch, 7-5 cm focus transducer, and a Honeywell 1856 recorder. Cross-sectional echocardiography was done on five patients, using a SKI 30' mechanical sector scanner. Echograms of the long axis and short axis of the heart were obtained from the left sternal border, and a hemiaxial view recorded from the cardiac apex (Kisslo et al., 1976b) . In these five patients, 10 ml saline were injected into a peripheral vein, while the right atrium and right ventricle were being visualised simultaneously by cross-sectional echocardiography (DeMaria et al., 1978; Lieppe et al., 1978) .
Results

M-MODE ECHOCARDIOGRAPHY
The tricuspid valve was abnormal in all but one 528 _ , A patient. Shaggy echoes were noted on the tricuspid valve in six patients ( Fig. 1 and 2 ). Multilayered echoes were seen on one patient (Fig. 3) (Fig. 4 and 5 ). These 1 abnormal echoes were not present in the echocardiogram performed after resection of the tricuspid vegetation (Fig. 6) .
Irregular diastolic fluttering of the tricuspid valve, *_Aia S ;Ea; indicative of ruptured chordae tendineae, was noted AJ> t,1 in three patients (Fig. 7) . There was no clinical evidence of pulmonary regurgitation in these patients.
CROSS-SECTIONAL ECHOCARDIOGRAPHY
The cross-sectional echogram was abnormal in all five patients on whom the procedure was performed. The cusps of the normal tricuspid valve appear as thin linear echoes. In contrast, our patients .
had thick shaggy echoes on the tricuspid valve 'umi _hi~iE (Fig. 8 Injection of saline into a peripheral vein is followed by the appearance of micro-cavitations ('bubbles') in the right atrium and then in the right ventricle. In the normal subject these echoes disappear in five to six beats. In patients with tricuspid regurgitation the micro-cavitations move back and forth from the right ventricle to the right atrium and they persist for a much longer period of time (DeMaria et al., 1978; Lieppe et al., 1978) . The micro-cavitations ('bubbles') are also seen in the inferior vena cava suggesting reversal of blood flow because of tricuspid regurgitation. Contrast echocardiography showed appearances suggesting tricuspid regurgitation in four of the five patients; all four had a systolic murmur though only one had a characteristic jugular venous pulse.
Discussion
Characteristic echocardiographic findings have been described in aortic and mitral valve endocarditis (Dillon et al., 1973; DeMaria et al., 1975; Wray, 1975) . Shaggy diastolic echoes on the valve leaflets are typical of valvular vegetations. Other echocardiographic abnormalities are attributable to cusp or chordal rupture (Feigenbaum, 1973 mode echogram showed multilayered echoes on the tricuspid valve which resembled a myxoma. Injection of saline into a peripheral vein while simultaneously recording the echocardiogram of the right atrium and right ventricle has been shown to be a reliable non-invasive method of diagnosing tricuspid regurgitation (DeMaria et al., 1978; Lieppe et al., 1978) . The diagnosis of tricuspid regurgitation at the bedside may be particularly difficult in patients who have normal or low right ventricular pressures ('low pressure' tricuspid regurgitation) since the classical triad of a holo. systolic murmur, prominent 'V' waves in the jugular venous pulse, and hepatic pulsations, may not be present in this setting (Wooley and Fontana, 1975 
